* 



E represents a terminal fluorine, chlorine, bromine ? yfodine or hydrogen atom 

and n stands for numbers 4-30, 
means a direct bond, a methylene group, an -NHCO j^oup, a group 



K 



(CH 2 ) 7 NHCOCH 2 -(CH 2 )^- N — 



whereby p means the numbers 
mean numbers 0 or 1, am 
R 3 



is a hydrogen ato 
or a C2-C15 chai: 
to2>COgroupj 
with 1 to 4 
groups, a grou 




•SO. 



0, and q and n, independently of one another, 



roup, a -CH2-OH group, a -CH2-CO2H group 
ally is interrupted by 1 to 3 oxygen atoms, 1 
substituted aryl group and/or is substituted 
groups, 1 to 2 C r C 4 alkoxy groups, 1 to 2 carboxy 
O3H-, 

Iched, saturated or unsaturated C2-C30 carbon chain, which 



or is a straight-chain, 

optionally contains 1 to 10 oxygen atoms, 1 to 3 -NR a groups, 1 to 2 sulfur atoms, a 



a- 



piperazine, a -GONR group, an -NR a CO group, an -S0 2 group, an -NR a -C0 2 group, 
1 to 2 CO groups, a group -CO-N-T-N(R a )-S0 2 -R F , or 1 to 2 optionally substituted 
aryls and/or is interrupted by these groups and/or is optionally substituted with 1 to 3 
-OR a groups, 1 to 2 oxo groups, 1 to 2 -NH-COR a groups, 1 to 2 -CONHR a groups, 1 
to 2 -(GH 2 )p-C02H groups, 1 to 2 groups -(CH 2 ) p -(0) q -CH 2 CH 2 -R F , whereby 
f R a , R F and p and q have the above-indicated meanings, and 
T means a C2-C10 chain, which optionally is interrupted by 1 to 2 
v oxygen atoms or 1 to 2 -NHCO groups, 

stands for a complexing agent or metal complex or their salts of organic and/or 
'inorganic bases or amino acids or amino acid amides, specifically for a complexing 
agent or complex of general formula II 




2 



• 



■CH-CH, vvwy 



•N 



■co 2 z 



o=c 



OZ' 



•cc^z 1 



•N 



COY 





in which R\ R 1 and B are independent of one another, and 
R c has the meaning of R a or means -(CH$m-L-R F , whereby m is 0, 1 or 2, and L 

and R F have the above-mentioned rneaning, 
R 1 , independently of one another, m^n a hydrogen atom or a metal ion equivalent 

of atomic numbers 22-29, 42 7 /6 or 58-70, 
B means -OR 1 or 



N-SCL-L-R F 



whereby R 1 , L, R F 5&b! i&pBa^Tthe above-mentioned meanings, or 
stands for a complexing'gent or complex of general formula m 




(Ul) 



in which R° and R 1 have the above-mentioned meanings and has the meaning of R a 
or 

stands for a complexing agent or complex of general formula IV 



cqfz 1 




co < z '. av) 



in which R has the above-mentioned meaning 
or 

stands for a complexing^gg&St qjr Complex of general formula V 



2 0 2 C 




(V) 



in which R 1 has the above-mentioned meaning, and o and q stand for numbers 0 or 1, 



and yields the sum o + q = 1, 
or 

stands for a complexing agent or complex of general forjnula VI 



-Z'OjC- 



co 2 z 



.N N 



N N 

co 2 z v co 2 z 



in which R l has the above-mentioneel meaning 
or 

stands for a complexing agi 





plex of general formula VII 



(VU) 



in which R 1 and B have the above-mentioned meanings 
or 

K stands for a complexing agent or complex of general formula VIII 



20 2 C 



K 



in which R c and R 1 have the 
mentioned meaning of R a 
or 

stands for a complexing ai 



(VIII) 

tioned meanings, and R b has the above- 




mplex of general formula IX 



in which R c ^and R 1 have the above-mentioned meanings, 
or 



6 



stands for a complexing agent or complex of general 
formula X 



z 1 o, 



,N N 



I 

< 



•n' n 



C0 2 2* 




in which R c and R 1 have the above-mentioned meanings, 
or 

stands for a complexing agent or cffiffiigfe^dT general formula XI 




(XI) 



[NH-CH 2 -(CH 2 )-CO]q. 



k gQ WW 



in which R 1 , p and q have the above-mentioned meanings, and R b has the meaning of 
R\ 



or 



7 



K stands for a complexing agent or complex of general formula XII 



K 




in which L, R F and Z 1 
or 

stands for a complexi 




(XII) 

bove-mentioned meanings, 
r complex of general formula XIII 



N SO, 



(XIII) 



in which R has the above-mentioned meaning, are used. 



1 0 ( AmenSed) Use according to claim 8 , wherein the compounds of formula I in which 
n in formula -C n F 2n E stands for numbers 4-15 and/or E in this formula means a fluorine atom are 
used. 



/ 



1 1 . (Amended) Use according to claim 8, wherein the following compounds are used: 



Gadolinium complex of 10-[l-methyl-2-oxo-3-aza-5-oxo-{4-perfl^rooctylsulfonyl- 
piperazin- 1 -yl } -pentyl] - 1 ,4,7-tris(carboxymethyl)- 1 ,4, 7, 1 O-tetr^azacyclododecane, 
Gadolinium complex of 1 0-[2-hydro?ty-4-aza-5-oxo-7-oxa- 

1 0 ,1 0, 1 1 , 1 1 ,1 2, 1 2, 1 3 ,1 3 , 1 4, 1 4, 1 5 ,1 5 ,1 6 ,1 6 ,1 7 ,1 7-heptad^uoroheptadecyl]-l 5 4J- 
tris(carboxymethyl)-! ,4,7, 1 0-tetraazacyclododecane, 
Gadolinium complex of 1 0-[2-hydroxy-4-aza-5^-dioxo-9-{4-perfluorooctyl)- 
piperazin- 1 -yl } -nonyl] - 1 ,4, 7-tris(carboxymethyl)- 1/4, 7, 1 0-tetraazacyclododecane, 
Gadolinium complex of 1 0-[2-hydroxy-4-a&a-5-oxo-7-aza-7-(perfluorooctyl- 
sulfonyl)-nonyl]- 1 ,4,7-tris(carboxymethyl)- 1 ,4f7, 1 0-tetraazacyclododecane, 
Gadolinium complex of 10-[2-hydrow-4^oxa-lH,lH,2H,3H,3H,5H,5H,6H 5 6H- 
perfluorotetradecyl]- 1 ,4,7-tris(carboxvfri^thyl)- 1 ,4,7, 1 0-tetraazacyclododecane, 
Gadolinium complex JQL 1 0-[2-hydroxy-4-aza-5-oxo-7-oxa- 

10,10,1 1,1 1,12,12,13, 13,14,14,15 

nonadecyl]- 1 ,4,7-tris(carboxymet]M) Jl ,4^, 1 0-tetraazacyclododecane, 
Gadolinium complex J m°^^r 10-[2-hydroxy-4-aza-5-oxo-ll-aza-ll- 

(perfluorooctylsulfonyl)-trid^y^ 
tetraazacyclododecane, I 

Gadolinium complex of l^-[2-hydroxy-4-aza-5-oxo-7-^ 

8-phenyl-octyl]- 1 ,4, 7-tris(carboxymethyl)- 1,4,7,1 O-tetraaza-cyclododecane. 



lended) Use according to claim 1, wherein as perfluoroalkyl-containing metal 
complexes, the compounds of general formula la 



in which 



A-R 



(la) 



A is a module part that contains 2 to 6 metal complexes, which are bonded directly 
or via a linker to a nitrogen atom of an annular skeleton chain, and 
R* /sa perfluorinated, straight-chain or branched carbon chain with formula - 
C n F 2n E, in which 
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E represents a terminal fluorine, chlorine, bromine, iodin^r hydrogen atom, 
and n stands for numbers 4-30, 
whereby molecule part A has the following structure: 



K-Y-N 



whereby 

q 1 is a number 0, 1, 2 or 3, 
K stands for a complexing aj 
inorganic bases or amino acids 




complex or their salts of organic and/or 
ino acid amides, 



X is a direct bond to the perfluoraalkyl group, a phenylene group or a Ci-Cio alkylene 
chain, which optionally contains' 1-1 5 oxygen atoms, 1-5 sulfur atoms, 1-10 carbonyl 
groups, 10-10 (NR d ) groups,/l-2 NR d S0 2 groups, 1-10 CONR d groups, 1 piperidine 
group, 1-3 S0 2 groups and/l-2 phenylene groups or optionally is substituted by 1-3 

F • d / 

radicals R , in which R stands for a hydrogen atom, a phenyl group, benzyl group or 
a C1-C15 alkyl group, Which optionally contains 1-2 NHCO, 1-2 CO groups, 1-5 
oxygen atoms and optionally is substituted by 1-5 Hydroxy, 1-5 methoxy, 1-3 

F f/ 

carboxy, or 1-3 R radicals, 

V is a direct bond or a chain of general formula Ha or Ilia: 
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o 



P "NH£CH 2 ) k -(Z), -(CH 2 ) - C — a 



(3-N-CI-L-C-N 



H 



O 

II 





KH-N-CH--C-N 
I 

H H 

in which 

■ R e is a hydrogen atom, a phenyl group, a benzyl group or a C1-C7 alkyl group, which 



optionally is substituted with a carboxy group, a methoxy group or a hydroxy group, 
W is a direct bond, a polyglycbl ether group with up to 5 glycol units, or a 
molecule part of general formula IVa 

' CYL( ¥My^ (IVa) 
in which R h is a Ci-Cifeafiboxylic acid, a phenyl group, a benzyl group or a -(CH 2 ) 1 -5- 



NH-K group, 




a represents the binmmgft^the nitrogen atom of the skeleton chain, p represents the 
binding to com^aM^gents or metal complex K, 

and in which variables k and m stand for natural numbers between 0 and 10, 
and 1 stands for 0 or 1 



and whereby 



D is a COA>r S0 2 group, are used. 




20. (Amended) Use according to claim 12, wherein the compounds of general formula la 
in which the perfluonSalkyl chain is R F -C 6 Fi 3 , -C 8 Fi 7 , -Ci 0 F 21 or -Ci 2 F 25 are used. 



2L (AAiended) Use according to claim 12, wherein the gadolinium complex of 1,4,7- 



11 



tris {1,4, 7-tris(N -(carboxylatomethyl)- 1 0- [N- 1 -methyl-3 , 6-diaza-2, 5 , 8-trioxoocfane- 1 , 8-diyl)]- 
1 ,4, 7, 1 O-tetraazacyclododecane, Gd complex} - 1 0-[N-2H 5 2I^H,4H, 5H, 5H-3 -oxa- 

perfluorotridecanoyl]-l 5 4,7,10-tetraazacyclododecane is used. 

22. (Amended) Use according to claim 1, wherein as p^muoroalkyl-containing metal 
complexes, the compounds of general formula lb 



in which 

' |V K means a complexing agent 



complex of general formula lib 




COOR 1 



whereby 

R 1 stands for a hydrogen atom or a metal ion equivalent of atomic numbers 23- 
29,^2-46 or 58-70, 

^and R 3 stand for a hydrogen atom, a C\-C 7 alkyl group, a benzyl group, a 
ienyl group, -CH 2 OH or -CH 2 -OCH 3 , 
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endently of one 




U 2 stands for radical L 1 , whereby L 1 and U 2 , 
another, can be the same or different, 
A 1 means a hydrogen atom, a straight-chain or branched Ci*C 30 alkyl group, which 
optionally is interrupted by 1-15 oxygen atoms, and/or optionally is substituted with 
1-10 hydroxy groups, 1-2 COOH groups, a phenyl groiip, a benzyl group and/or 1-5 - 
OR 9 groups, with R 9 in the meaning of a hydrogen atom or a C1-C7 alkyl radical, or ■ 
L>-R F , 

L 1 means a straight-chain or branched C1-C30 dficylene group, which optionally is 
interrupted by 1-10 oxygen atoms, 1-5 -Nt^CO groups, 1-5 -CO-NH groups, by a 
phenylene group optionally substituted bWa COOH- group, 1-3 sulfur atoms, 1-2 - 
N(B 1 )-S0 2 groups and/or 1-2 -S0 2 -N(Br)-groups with B 1 in the meaning of A 1 , an 
NHCO group, a CONH group, an N(B*>S0 2 group or an -S0 2 -N(B 1 ) group and/or 
optionally is substituted with radica^R F , and 

R F means a straight-chain or brancheef perfluorinated alkyl radical of formula C n F 2n E, 



whereby n stands for numbei 
E stands for a terminal 
or a hydrogen ato 
and optionally present acid groups opti 
or amino acids or amino acid amides 




e atom, chlorine atom, bromine atom, iodine atom 
e present as salts of organic and/or inorganic bases 




29. 




(Amended) Use according to claim 22, wherein the following compounds are used: 
1 ,4,7-Tris(carboxylatomethyl)- 1 0-(3-aza-4-oxo-hexan-5-ylic)-acid-(2,3- 
dihydroxypropy!W-(lH, 1H,2H,2H^ 
1,4,7, lO-tetraaz&cyclododecane, gadolinium complex 
1 ,4,7-Tris(cartfbxylatomethyl)- 1 0- {(3-aza-4-oxo-hexan-5-ylic)acid-N-(3 ,6,9, 1 2, 1 5- 
pentaoxa)-h^adecyl)-(lH,lH,2H,2H,4H,4H,5H,5H-3-oxa)-perfluorotridecyl]- 
anrude}-l,4f7,10-tetraazacyclododecane, gadolinium complex 
1 ,4, 7-Tris(carboxylatomethyl)- 1 0- { (3 -aza-4-oxo-hexan-5-ylic)-acid-N-5-hydroxy-3- 
oxa-perifyl)-N-( 1 H, 1 H,2H,2H,4H,4H, 5H, 5H-3 -oxa)-perfluorotridecyl]-amide} - 
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1,4,7, 10-tetraazacyclododecane, gadolinium complex 
1 ,4, 7-Tris(carboxylatomethyl)- 1 0^ 

tetraoxa- 1 2-aza- 1 5-oxo-C i 7 -C 2 6-hepta-decafluor)hexacosyJ^amide} - 1 ,4, 7, 1 0- 
tetraazacyclododecane, gadolinium complex 

1 ,4,7-Tris(carboxylatomethyl)- 1 0-[(3-aza-4-oxo-hexan^5-ylic]-acid-N-(2- 
methoxyethyl)-N-(lH, 1H^ 

1,4,7,10-tetraazacyclododecane, gadolinium complex. 



30. (Amended) Use according to claim 1, wherein as perfluoroalkyl-containing metal 
complexes, the compounds with sugar radicals of general formula Ic 

(kV-g-cz-rV 



in which 
R 



(y-rV 



represents a mono-or oligosacch 



R F is a perfluorinated, straight-ch; 



in which E represents a termij 
and n stands for numbers 



(Ic) 



iical bonded by the 1-OH- or 1-SH-position, 
Pr bfefiched carbon chain with the formula -C JFa.E, 
me, chlorine, bromine, iodine or hydrogen atom, 



K 



stands for a metal complex of general formula lie, 



R 1 OOC 




(lie) 
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in which 



R means a hydrogen atom or a metal ion equivalent of atomic cftimbers 23-29, 42-46 or 
58-70, provided that at least two R 1 stand for metal ion equivalents, 

R 2 and R 3 , independently of one another, represent hydrogen, jEi -C 7 alkyl, benzyl, phenyl, - 

CH 2 OH or -CH 2 OCH 3 , and 

U represents -C 6 H4-0-CH 2 -<d, -(CH 2 )i. 5 -co, a phen^lene group, -CH 2 -NHCO-CH 2 - 
CH(CH 2 COOH)-C 6 H 4 -co, -C6H4-(OCH 2 CH 2 ) o yN(CH 2 COOH)-CH r Q), or a C,-C 12 
alkylene group or C 7 -Ci 2 -C 6 H4-0 group optionally interrupted by one or more oxygen 
atoms, 1 to 3 -NHCO groups or 1 to 3 -CQNH groups and/or substituted with 1 to 3 - 
(CH 2 ) 0 -5 COOH groups, whereby go stands for the binding site to -CO-, 

or 

of general formula IIIc 



5" 



R 1 OOC 




COOR 1 



(lire) 



in which R 1 has the above-mentioned meaning, R 4 represents hydrogen or a metal ion equivalent 
mentioned under R 1 , and U l represents -C 6 H 4 -0-CH 2 -g), whereby co means the binding site to -CO-, 



or of general formula IVc 



COOR 1 




(IVc) 



in which R 1 and R 2 have the above-mentioned meaning or of general fornfula VcA or VcB 



ftooct / 




in which R 1 has the above-mentioned meaning! or [of /general formula Vic 




R 1 OOC 
R 1 OOC 



in which R has the above-mentioned meaning, or of general formula VIIc 



(Vile) 



in which R 1 has the above-mentioned meaning, and 

U 1 represents -C 6 H 4 -0-CH 2 -co 5 whereby co means the bin^fig site to -CO- or of general 
formula VIIIc 

COOR 1 

R 1 OOC / 




in which R 1 has the above-mentioned mi 

and in radical K, optionally prefeST fijeelacid groups optionally can be present as salts of 
organic and/or inorganic bases or amingacid^ oj amino acid amides, 

G for the case that K meaf&m^Sl complexes lie to VIIc represents a radical that is 
functionalized in at least tnree places and is selected from the following radicals a) to 

j) 



H 

a/-N— (Cl-y-C-CO 

H ' NH . 

i 



H 

Y j^-CO-C— (CH,)-N vw- £ 
I ~ n 

NH 

■ i ■ 
a 
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(k) 



p^-N H— (CH 2 )— CH— CO-^o 



NH 

4 

Y 



(I) 





whereby a means the binding site of G t; 
and y represents the binding site of G to radic 

Y means -CH 2j 5-(CH 2 ) (1 _ 5) CO-p] 
CHOH-CHOH-CO-p, whereby 
is the binding site to radica 

Z stands for 




K, P is the binding site of G to radical Y, 



HOH-CO-P or 5-CH(CHOH-CH 2 OH)- 
the binding site to sugar radical R and P 



Y— mC / ^N-SQ 2 -S 



y-COCI/i2-N(C 2 H5)-S02-e, 



Y-C OC H 2 -0-(C H 2 ) 2 -S0 2 -e, 




N— SO— S 
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or 




7 - NHCH 2 CH 2 -0-CH 2 CH 2 -^ 
whereby y represents the binding site of Z to, 
of Z to perfluorinated radical R F 



and 



l,m, independently of one another, mean lMSgers 1 or 2, and 



p means integers 1 to 4, are used 




G, and ^ means the binding site 




amended) Use accor 
complexes, the compounds with polar 

(kV-g-cz-rV 



(R) P 




K 



ing to claim 1, wherein as perfluoroalkyl-containing metal 
radicals of general formula Id 



(Id) 



is a perfluorinated, straibht-chain or branched carbon chain with formula -C n F 2n E 5 in 
which E represents a teiminal fluorine, chlorine, bromine, iodine or hydrogen atom, 
and n stands for numbers 4-30, 
stands for a metal/corn >lex of general formula lid, 



PJOOC^ / 




(lid) 
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in which 



R 1 \means a hydrogen atom or a metal ion equivalent of atomic numbers 23-29, 42-46 or 

58-70, provided that at least two R 1 stand for metal ion equivalents, 
R 2 and R\, independently of one another, represent hydrogen, Ci-C 7 alkyl, benzyl, phenyl, - 
CH 2 OH or -CH 2 dCH 3 , and 

U represents -C 6 H 4 -0-CH r cD-, -(CH 2 )i. 5 -co, a phenylene group, -CH 2 -NHCO-CH 2 - 
CH(OH 2 COOH)-C 6 H 4 -co-, -C 6 H 4 -(OCH 2 CH 2 )o.i-N(CH 2 COOH)-CH 2 -co, or a C,-C 12 
alkylene group or C 7 -Ci 2 -C6H 4 -0 group optionally interrupted by one or more oxygen 
atoms, l\to 3 -NHCO groups, 1 to 3 -CONH groups and/or substituted with 1 to 3 - 
(CH 2 ) 0 -5OpOH groups, whereby co stands for the binding site to -CO-, 



or 



of general formula illd 



COOR' 




R'OOC 



-M 



N' \ COOR 4 0 



N. 



N^Lr--^ 



COOR 1 



(Illd) 



in which R has the above-meMionedxm^aning, R represents hydrogen or a metal ion equivalent 



mentioned under R 1 , and U 1 rerJlresenJ 
-CO-, or 

of general formula IVd 



\C6H4-0-CH2-a)-, whereby co means the binding site to 



R 1 OOC 



-M 



COOR 1 

-A ' 

N \ R a 



o 



;oor- 
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in which R 1 and K 2 have the above-mentioned meaning, or of general formula VdA or VdB 



R 1 .OPC 



CO OR 1 



CO OR 1 




(VdA) 



(VdB) 



in which R has the above-mentioned meaning, or of general formula VId 



(Vld) 



in which R 1 has the above-mentioned meaning, or of general formula Vlld 



(VI Id) 
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in which R 1 has the above-Vnentioned meaning, and 

U 1 represents -C6H 4 \0-CH 2 -(0-, whereby co means the binding site to -CO, 

and in radical K, optionally present free acid groups optionally can be present as salts of 

organic and/or inorganic bases or amino acids or amino acid amides, 

G represents a radical that is functionalized in at least three places and is selected from 
the following radicals a) to g) 



(a) 




(b) 



(c) 



a^N-(CH,)-C-CO- 
H " NH 



\\ H 
Y ^CO-C— (CH 2 ) 4 -N-w- £ 

KlH 

Ik 

'a 



a 

i 



\ 

-^ 

/ 



N- 



a 
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# 



(g) 



(h) 



Y -CO-(CH. 



whereby a means the binding s 
represents the binding site of G 
Z stands for 




, / \ / \ 

HN N NH 



a 



P 



2-3 



f 



H-CO-^P 



(i) 



P -*v\» CO-(CH 2 ) z;3 -CH-CO-^y 



NH 
i 

a 



;f H- 

NH 



a 



ite of G to complex K, P is the binding site of G to radical R, and y 
to radical Z 



y— n; 



:n— so 2 -j 



Y-C(0)CH 2 0(CH 2 ) 2 - e( 



whereby y represents the binding site of Z to radical G and § means the binding site 
of Z to pemuori mted radical Rf 5 
R represents a pola r radical that is selected from complexes K of general formulas lid to 
VTId, where by[ R 1 here means a hydrogen atom or a metal ion equivalent of atomic 
numbers 20{ 23-29, 42-46 or 58-70, and radicals R 2 , R 3 , R 4 , U and U 1 have the 
above-indicated ijieaning, 

or / i 

means the folic aqid radical 
or 
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f=3 



CD 



means a carbon chain with 2-30 C atoms that is bonded to radical G 
via -CO-, or S1O2- or a direct bond and is straight or branched, 
saturated or unsaturated, 

optionally interrupted by 1-10 oxygen atoms, 1-5 -NHCO groups, 1-5 -CONH 
groups, 1-2 sulfurWoms, 1-5 -NH groups or 1-2 phenylene groups, which optionally 
can be substitUtejflWijth 1-2 OH groups, 1-2 NH 2 groups, 1-2 
-COOH groupi odJU^-S0 3 H groups, 
or 

optionally substituted with 1 -8 OH groups, 1 -5 -COOH groups, 1 -2 SO3H groups, 1 -5 
NH 2 groups, I-5X1-G4 alkoxy groups, and 
l 1 , m 1 , p 2 , independently of one another, mean integers 1 or 2 are used. 



(Amended) Us^&ccording to claim 37, wherein the gadolinium complex of 2,6-N,N- 
bis[ 1 ,4,7-tris(carboxylatomethylV 1 ,4,7, 1 0-tetraazacyclododecane- 1 0-(pentanoyl-3-aza-4-oxo-5- 
methyl-5-yl)]-lysine-[l -(4-perflu4rooctylsulfonyl)-piperazine]-amide is used. 



45. (Amended) UJse\accprding to claim 1, wherein as perfluoroalkyl-containing metal 
complexes, galenical formukti<fcs\thaj contain paramagnetic, perfluoroalkyl-containing metal 
complexes of general formula^ I,\la\ lb, Ic and/or Id and diamagnetic perfluoroalkyl-containing 
substances, preferably dissolved huantaqueous solvent, are used. 
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